Diodes formed by electrodeposition of the low-bandgap polymer poly(4-dicyano methylene- The effect is identical in most respects to recent observations in diodes formed from thin films of chromium-doped SrZrO 3 sandwiched between SrRuO 3 and gold electrodes. A number of mechanisms are discussed but the evidence points to the controlling influence of an interfacial depletion layer at the ITO-polymer interface. It is also shown that the high capacitances associated with such layers can lead to higher than expected displacement currents being generated during the automated collection of I-V data. The presence of such currents distort the I-V characteristics in the low-bias, low-current regime.
the electrodes similar to that reported for poly(3-methylthiophene) Schottky diodes 10 . The capacitance of this layer, which dominates device behaviour at low frequencies, typically ranged from 10 -30 nF. (This contrasts with a capacitance of ~ 0.5 nF calculated from the device geometry assuming a relative permittivity of ~7). The stepwise application of voltage in the present work, which approximates to a voltage ramp of ~1.7 mV/s, therefore, is expected to generate a displacement current (CdV/dt) in the range 17 to 50 pA rather than the 0.8 pA or so based on the geometrical capacitance of the diode. In figure 1 , it is seen that for a voltage sweep starting at +5 V the displacement current (device current when V = 0) is equal to -44 pA and for the reverse sweep is equal to +14 pA, in good agreement with estimates based on the depletion layer capacitance. That the magnitudes differ for the two sweep directions reflects changes in the capacitance of the depletion layer, a point to which we will return later. A consideration of the displacement currents in the I-V characteristics of their OLEDs would explain all the dynamic effects reported by Riel et al 9 . Nevertheless, their approach is useful in identifying the presence of interfacial, space-charge layers (including depletion layers) in diodes without resorting to ac admittance measurements.
However, careful interpretation is required for multilayer structures where MaxwellWagner-type dispersions can occur. As reported for the oxides, the 'low' conductance state of the polymer diodes is stable for many months. We have, additionally, investigated the stability of the 'high' state. After applying +3 V to the diode to induce the 'high' state and decrementing to +0.5V or -0.5V, it is seen (figure 3) that the device currents decay exponentially with time constants of 2600s and 1500s respectively. Thus the application of negative voltages, encourages the relaxation of the 'high' conductance state, which begins even at low positive voltages. Clearly by -5 V this process is complete.
The reversible transition between 'low' and high' states in chromium-doped SrZrO 3 was tentatively ascribed to charge transfer processes via donor and acceptor levels (Cr 3+ and Cr 4+ ) although the exact mechanism for producing the two distinct conductance states was not explained. In the present work, it is unlikely that all the BF 4 -dopant was removed from the polymer during dedoping. Hence electron transfer to and from acceptor molecules could occur here also.
The transition from the 'low' to the 'high' conductance states near 1 V is reminiscent of the transition from a trap-controlled space-charge-limited current (SCLC) to a trap-free SCLC when the trap-filled-limit voltage is exceeded. In the present devices, though, this latter regime is characterised by a V 3 dependence rather than the square law relation predicted by Lampert 11 , i.e.
where  0 is the absolute permittivity of the semiconductor, d its thickness and  the carrier mobility. Two possible explanations suggest themselves for this discrepancy. (ii) In a number of conjugated polymers the carrier mobility is a function of applied field, E, the mobility generally increasing with field following a Poole-Frenkel-type dependence (mobility exp(E/E o ) 1/2 ). 13 It is conceivable that such an effect could lead to a V The 'low' conductance state is then seen to be associated with current limitation through the depletion layer which is overcome when V >1 V. Following the application of a +5 V bias, the accumulation of dopant ions at the ITO interface leads to a reduction in the width of the depletion layer and hence an increase in its transparency to charge flow until such time as the excess ions are dispersed under high negative bias. The 'high' state probably reflects the true I-V characteristic of the polymer which is likely to be space-charge-limited with a field dependent mobility.
These results confirm the findings of Riel et al 9 that the control of interfacial spacecharge layers, particularly depletion regions, is important for maximising current flow through organic diodes. As shown here, these layers can also give rise to a reversible switching phenomenon which may find application in memories. Such a possibility has been suggested for a similar effect reported by Beck et al 6 in their oxide diodes in which interfacial space-charge layers are also likely to play a role.
IV. CONCLUSIONS
It has been shown that Al/PCDM/ITO diodes display a reversible switching effect which is similar in all respects to that reported for diodes formed from thin films of chromium-doped SrZrO 3 sandwiched between SrRuO 3 and gold electrodes. In the polymer diodes investigated here a number of possible mechanisms have been discussed but the most plausible explanation is that the effect is likely to arise from the presence of an interfacial depletion layer at the ITO electrode. Normally, at low bias voltages the depletion layer controls charge flow through the device. However, either a high field, achieved when V exceeds ~ 1 V, or an increase in dopant density in the layer, achieved rapidly when V exceeeds about +3 V, can render the layer transparent to charge flow.
It has also been shown that in the low-bias, low-current regime, I-V characteristics of organic diodes are influenced by the presence of displacement currents which may be greater than expected where high-capacitance space-charge layers are present.
When corrected for the displacement current, the I-V characteristic of our diodes in the 'high' state probably reflects the true behaviour of the polymer which is seen to undergo a transition from an ohmic to a V 3 dependence as the bias increases. 
